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a b s t r a c t
Green Pyramid Rating System ‘‘GPRS” was established in 2009, Yet sustainable architecture practices in
Egypt does not shows constant steps of growth. This research discusses the reasons behind the negligence
of implementing GPRS into projects as a sustainable design approach. The research intends to identify the
gaps between the architectural curriculum’s and GPRS aspects. Research methods are divided into two
parts the first part is a survey questionnaire targeting senior architecture students at Egyptian private
universities and public universities, as well as experienced architects in order to determine their level
of awareness toward the aspects of the GPRS. While the second method presents a relation matrix that
identifies the gaps between GPRS aspects and architecture curriculum in high educational facilities.
The study revealed that energy efficiency, materials and resources are the most covered aspects in
Egyptian curriculums while Management and Innovation are not well covered in Egyptian high educational facilities.
Ó 2019 The Author. Published by Elsevier B.V. on behalf of Faculty of Engineering, Ain Shams University.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-ncnd/4.0/).

1. Introduction
During the end of the 20th century, the awareness toward the
negative impact of the technology on Earth and the environment
greatly increased. At that time People started to realize the critical
situation of environmental change and its effect on the next generations [1], so they start developing new technological devices to
serve their benefits in order to maintain the high quality of life that
the technology provided to them and to reduce its negative environmental impact. Moreover, due to the expansion of human population, the needs for different type buildings increased
(residential buildings, commercial buildings, factories etc. . ..)
which effects the construction industry. The construction industry
started to become recognized as a major contributor to the world’s
landfill waste, energy use and diminishing green space. By that
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time UK started the green building rating system which intend to
decrease the negative impact of buildings on the environment.
Green building rating system is a system that rates the buildings
with different ranking according to their environmental
approaches [2].
In 1990, the BRE founded a voluntary sustainable assessment
method called ‘‘BREEAM”. BREEAM became the first assessment
method to measure the sustainable and environmental performances and approaches of both existing and new buildings in
the United Kingdom [3–7]. At that time the green building rating
system was still very small, the first version of the ‘‘BREEAM” document which was issued in 1990 was as little as 20 pages only
included the codes and regulations that has to be followed in order
achieve a sustainable building, while the 2017 version of
‘‘BREEAM” has evolved and become much bigger, the latest
BREEAM new construction document has as many as 400 pages
with different ranking to the building according to different sustainable aspects [6–9]. Goals were set for buildings to have a better
rating. Instead of what was happening in 1990’s where buildings
simply being designed to meet the code requirements for the
BREEAM to achieve one rank. This system that started in the UK
encouraged many other countries to make their own Green building rating system [10].
In 1993, The United States started developing ‘‘LEED”. Nowadays the LEED has become one of the most popular building rating

https://doi.org/10.1016/j.asej.2019.08.003
2090-4479/Ó 2019 The Author. Published by Elsevier B.V. on behalf of Faculty of Engineering, Ain Shams University.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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system worldwide. The LEED was launch in 1996, a governmental
agency, non-profit organizations, engineers, developers, architects,
builders and product manufacturers they all brought together to
form a committee which established the principles of the LEED.
In 1998 the LEED has evolved much bigger since its inception to
incorporate more green building technologies as well as categorizing and dividing different sustainable approaches within the building and acknowledging the building by awarding certifications
[11]. It is the same year the LEED launched LEED NC v1.0 which
is the first version of the LEED that included only office-type buildings, the LEED today works with its fourth version (LEED v4) that
has five different building aspects, conditions and types as well
as neighbourhood development aspect [12–15]. In 2013, the
BREEAM and LEED are the biggest building rating systems used
worldwide with combined record of more than 654,921 certified
buildings, and more than 3,866,870 registered buildings [5,9,16].
Building rating systems are in a continuous state of growing and
evolving, especially since the launch of international versions of
BREEAM and LEED and their programs being used in more than
167 countries [7,9,17]. Moreover, there are many examples of
green building rating system, there is also green star for Australia,
3-star in China and CASBEE in Japan [5,9,12].
The strategically vision of Egypt 2030 is a sustainable strategy,
which means it focuses on economy, the environment and the society aspects. This research falls under two of the twelve pillars in
the sustainable development strategy; (1) the educational pillar,
(2) The environmental pillar. Goals and objectives of the urban
development strategy and environmental strategy pillars in the
sustainable development strategy Egypt 2030 can be achieved in
a sustainable manner using a system called ‘‘The Green Building
Rating System”.
1.1. Green building challenges and costs
Up to thirty percent savings in energy consumption could be
accomplished by the adoption of green buildings if compared to
traditional buildings [18]. According to US GBC, an average of 3–
5 percent increase in cost of the construction of green buildings
over traditional buildings. Moreover, the public should not only
take into consideration the costs of going green but, the costs of
not going green as well [16]. According to Nguyen, 2011 green
buildings can be higher in costs than traditional buildings; it is
argued that this variation in costs, also called ‘green premium’,
can be recovered by the savings the buildings will make over the
years in different criteria (energy consumption, water efficiency,
etc. . .) [19]. The authors added that the efficient building insulation
which results in lower electricity bills and improvement in the
occupants’ productivity; turns into a revenue from the asset
funded in high-performance buildings [19]. Moreover, the studies
revealed that the payback period of green buildings is less than
ten years. Most of the cost analyses did not consider the social
and environmental benefits; such as ‘monetized value’ of the
reduction in greenhouse gases and decreasing the usage pressure
on the utility grids. Even for financial analysis related to green
building capital costs, the subject of Net Present Value is not properly addressed [20]. It is vital to implement passive design strategies such as building orientation and window to wall ratio in the
initial project phases in order to avoid high costs related to green
building. These passive strategies would have a significant impact
on building sustainability [21]. Similarly, research has proved that
green building costs are not always higher than traditional buildings, especially with the incorporation of program management,
cost strategies, and environmental strategies during the preliminary design phase of the building through its lifecycle [16].
The research focus on measuring the awareness of sustainability (green rating system) of newly graduate students and archi-

tects, however, the issue of practicing and using rating systems
are multi-dimensional problem, it considers many factors such as
education, codes, building regulations, cost-benefit, laymen perception, decision makers and many other factors. But the presented
research will focus only on the human factor as they are the
designing tool for sustainable building. If Egyptian architects are
not capable of designing green building even if the other factors
were solvers such as (high cost or building regulation) still Egypt
will lack the availability of green building.
2. Green pyramid rating system (GPRS)
The Egyptian Green Pyramid rating system (GPRS) was introduced by the ‘‘Housing and Building National Research Center” in
2009 [16,22]. The main objective of GPRS is to achieve sustainable
structures in Egypt by raising the awareness toward the importance of green buildings to the Egyptian environment and urban
contexts [23–28]. Based on the Green Pyramid Rating System
(GPRS) first edition, the main determination of GPRS is the assessment of new construction buildings at their post construction stage
and design stage. The methodology employed in the GPRS scoring
system of GPRS is a point weighting system divided under seven
aspects. There are three levels of green building certification in
GPRS: (1) Silver Pyramid, (2) Golden Pyramid, and (3) Green Pyramid [24–26,29].
2.1. Green Pyramid assessment methods & aspects
The Egyptian Green Pyramid rating system, measures seven different aspects as shown in Table 1 [27,30]. Each aspect has its own
codes and points to be rewarded if integrated into the design. furthermore, each aspect has their own weight towards the certification of the assessed building, these weights have been modified in
the second version of the Green Pyramid Rating System (GPRS) as
show in Table 1 that was published in 2017 [27,30]. The modification was based on re-evaluating the importance of each aspect and
its contribution to a ‘‘green building”.
2.2. Comparative analysis of different rating systems criteria
A comparison was established between different building rating
systems criteria as presented in Table 2, the chosen rating systems
were divided into two categories; the first category is the international rating systems which includes five building rating systems
(LEED, BREEAM, ESTIDAMA, CASBEE, GSAS). While the second category is the Egypt rating systems which includes two building rating systems (GPRS, Tarsheed).
In Table 2, the aspects of sustainable buildings were collected
from the measuring criteria of different Green building rating systems such as LEED, BREEAM, ESTIDAMA, CASBEEBD (NC), GSAS,
Tarsheed and GPRS. The measuring criteria of these sustainable

Table 1
Green Pyramid weighting aspects Source: (Reeder, 2010; Daoud, 2018).
Aspects

Green Pyramid
assessment percentage
in V1

Green Pyramid
assessment percentage
in V2

Water Efficiency
Energy Efficiency
Sustainable Sites
Materials and Resources
Management Protocols
Indoor Environmental
Quality
Innovation and Value
Added

30%
25%
15%
10%
10%
10%

20%
32%
10%
12%
10%
16%

Bonus

Bonus
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Table 2
Rating Systems Criteria Comparison.
Category

Criteria

International Rating System
LEED
V4

Site

Water

Materials

Energy

Indoor Environmental Quality
(IEQ)

Others

site assessment
Construction activity
Light pollution reduction
Shaded parking
Accessibility
Site selection
Protection of natural system
Indoor water use
Water leak prevention
Water consumption
Landscape water use
reduction
Water monitoring
Insulation
Toxic material elimination
Regional materials
Impact of lifecycle
Waste management
Material reuse
Outdoor light control
Energy efficient equipment
Renewable energy production
Maintenance and operation
Environmental impact
Reduction of CO2
Thermal comfort
Security and safety
Air quality
Natural ventilation
Glare control
Visual comfort
Materials emissions
acoustics
Culture identity
Public transportation
Green cars
Earthquake resistance
Economy support

O
O
O

O
O
O
O

BREEAM

ESTIDAMA

Egypt Rating System
CASBEE BD
(NC)

Tarsheed
(Residential)

GPRS

O
O

O
O

O
O

O
O

O
O
O
O

O
O
O
O
O
O

O
O
O
O

O

O

O

O
O
O

O
O
O

O
O

O
O
O

O

O
O

O
O

O

O

O
O

O
O
O
O
O

O
O

O
O

O
O

O
O
O

O
O
O

O
O

O
O
O
O
O
O
O

O

O

O
O
O
O
O
O
O
O
O

O

O
O
O

O

O
O

O
O
O

GSAS
V2.0

O
O
O
O

O
O
O
O
O

O
O
O
O

O
O
O
O
O
O
O

O
O
O
O
O
O

O
O
O

O

O

O

building rating systems is different for one to another as shown in
Table 2. The comparison revealed that CASBEE is the weakest rating system among all other rating systems which measures only
10 aspects of sustainable buildings and it lack to cover most of
the essential aspects of sustainable buildings. On the other hand,
Tarsheed (Residential) measures 23 aspects out of 32 sustainable
buildings aspects but it is not implemented in Egypt so far. Moreover, the Modified version of Tarsheed is the Green Pyramid rating
system (GPRS), which contains 21 measuring criteria for sustainable buildings but it is also not yet implemented in Egypt. This
research intends to study the causes of not implementing sustainable buildings rating systems in Egyptian Neighbourhoods and districts. One of this causes is the Egyptian Educational systems.

paring the content of architecture modules curriculum taught by
public institutions and private institutions with aspects of green
building rating system. Moreover, the research will analyse the
NARS standards which set the education guidelines for Egyptian
institutions [31]. In phase two, a survey questionnaire was made
targeting architects with different expertise level as well as undergraduate architects regarding their own knowledge and experience
working with Green Pyramid Rating System (GPRS). The results of
this phase were statically analysed using graphs generated from
the questionnaire results in the form of an excel sheet, and also
by using statistical computer software called ‘SPSS 250 .

3. Methods

Phase one establish a relationship matrix between Green Pyramid rating system measuring criteria and architectural department
modules curriculum in high education system for four different
public and private Egyptian universities (British university in
Egypt, American university in Egypt, German university in Cairo
and Ain Shams university) - Ain Shams university was considered
in the study process but was eliminated due to insufficient
resources.
In Phase One, a comparative analysis has been established to
identify the relation and gabs between the ILOs (Intended Learning
Outcomes) of the high education institutions modules and the

In order to measure the reasons of not implementing GPRS in
building built in Egyptian districts and neighbourhoods, the
methodology of this research implement two empirical methods
to measure the level of awareness of newly graduate architectures
and experiences architects toward the implementation and construction of Green Pyramid Rating System (GPRS). The research is
divided into two phases; In phase one, the research will study
the role of high education institutions towards teaching architecture students how to design sustainable buildings through com-

3.1. Phase one
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assessment criteria of Green Pyramid Rating System (GPRS). The
results revealed the gabs between the ILOs and the parameters of
Green Pyramid Rating System (GPRS) in the form of a matrix
3.1.1. Challenges of the Egyptian high educational institutions
According to SDS, the Egyptian high education challenges can
be divided into two sets according to their impact level and priorities. The first set of challenges is ‘‘Deficiencies in monitoring indicators and statistics about the labour market, market needs and
education.” [32]. Furthermore, it illustrates the absence of a proper
method for collecting data and information about the labor market
and its growth rate, as well as gathering information identifying
the market needs in terms of employment after graduation and
integrate it into the educational process in high education institutions, hence, creating more appealing job opportunities for newly
graduate students [33]. Second set of challenges with a medium
impact and medium priority is ‘‘The lack of integration between
higher education institutions and the labor market” [34]. In addition
to the absence of a proper way for collecting data and information
about the labour market needs, there is also an absence of connecting the universities graduates to their respective industries which
reduces the link between higher education and market needs
[35,36].
3.1.2. High educational institutions and Green Pyramid
As for undergraduate students and newly graduate architects,
their knowledge towards green pyramid is different from architects who have work experience. The National Authority to ensure
the quality of education and accreditation (NAQAAE) is the Egyptian national authority that’s responsible for the developing of high
education institutions in Egypt. [31]. NAQAAE lists standards that
contains different sets of skills a student should acquire at the time
of his/her graduation. They call the standards NARS [31].
NARS characterization of architectural engineering, states that
architectural education must be concerned with the constraints
of the Historical, Physical and Cultural dimensions, but it also must
constantly adapt to a changing economic, environmental and social
context nationally, internationally and regionally. NARS further
states what the architects should be able to do at the time of their
graduation in 6 different points [31]: Adopt a complete problem
solving approach for ambiguous, complex, and open-ended scenarios and challenges, Demonstrate investigative skills, visualize/conceptualize skills and attention to details, Design strong
architectural projects with technical and creativity mastery,
Demonstrate knowledge of cultural diversity, differences and the
impact of a building on community character and identity, Investigate urban problems, planning, and community needs by design,
and Identify the new role of architectural engineer as the leader
of design projects to create a sustainable environment.
3.1.3. Architects qualifications
NARS for architectural engineering sets general expectations
about the qualifications and capabilities that graduate students
should be able to demonstrate, these general expectations is
divided into three sets of skills, and each set, has its own attributes
and capabilities an architect student should acquire by the time of
his/her graduation [31]. For more information regarding the content of architecture program check [31]. The study established
using the ILOs and module program and specification in order to
gather information regarding each module content and outcomes.
The modules that were chosen according to their relevance to different sustainability aspects and Green Pyramid.
The study is divided in the sections:

 Section (1): establishes a relationship matrix between private
sectors high education institutions (BUE, AUC and GUC) and
Green Pyramid criteria
 Section (2): established a relationship between public sectors
high education institutions (Cairo University) and green pyramid criteria
Each university in the private sector is divided into 5 architectural modules that are available from preparatory year until senior
year. While the public sector universities are divided into 10 architectural modules that are also available from preparatory until
senior year.
As for the Green Pyramid Criteria, 6 aspects – Water efficiency,
Energy efficiency, Sustainable sites, Management, Indoor environmental quality and materials and resources - has 3 criteria each,
while Innovation and added values aspect has 2 criteria. The criteria were chosen based on their consideration to be applicable in
the design as a sustainable approach.

3.1.4. Results
The results of phase one are represented in two tables, Tables 3
and 4 each table was evaluated in order to identify the gaps
between the Green Pyramid rating system and high education
institutions.

3.1.5. Phase one conclusion
According to Tables 3 And 4 it was discovered that there are certain gaps regarding the coverage of Green Pyramid rating system
criteria and architectural modules which is taught in Egyptian public and private universities, the results of the relationship states the
following:
In Sustainable Sites aspect, the ‘‘Preservation of Habitat” is not
explained or discussed in any module taught in the stated universities, which present a gap in designing sustainable buildings. One
the other hand, Accessibility and Site selection are well discussed
in several modules taught in the selected universities.
In Energy efficiency aspect, the research revealed a gap in covering the ‘‘Operation and maintenance” section where only one
private educational system focused on covering this section. While
the section of ‘‘Energy efficiency appliances” and ‘‘Renewable
energy devices” are well covered.
In Water efficiency aspect, the ‘‘Water leak prevention” section
is not covered in any module taught to architecture students in private and public institutions which prevent the student from dealing with this issue after graduation and prevent them from crating
sustainable building design. Moreover, the private universities
shown a lack in covering Indoor water use, only one module is discussing this issue during the whole programme as shown in
Table 3. While the public university focused on presenting the
techniques of indoor water use in four modules which covers all
the data that the students need to design and reduce the indoor
use of water as shown in Table 4.
In Materials and resources aspect, ‘‘Materials fabricated on
site” is not covered in any module taught by Egyptian universities.
While ‘‘Material reuse” is covered in modules related to environmental and managerial. Moreover, ‘‘Regionally produced material”
is covered in vernacular architecture and environmental related
modules.
Management aspect, ‘‘Access for lorries” is not covered in any
module. Although ‘‘Emission control” is covered as management
and design approach. Finally, the ‘‘Separate storage” is not covered
in some private universities as the BUE nor AUC.
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Table 3
Relationship matrix between Green Pyramid criteria and private universities Modules (BUE, AUC and GUC).

Water Efficiency

Energy Efficiency

Sustainab
le Sites

Accessibility
Preservation
of habitat
Site selection
Energy
efficient
appliances
Operation and
maintenance
Renewable
energy
sources

Materials
resources

O
O

O

Indoor
water use
Landscape
water
reduction
Water leak
prevention

Materials
fabricated on
site
Regionally
produced
material
Access for
lorries
Emission
control
Separate
storage

IEQ

Design Studio IV

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

Building Technology
IV

O

O
O

O

Housing

O

O

O

O

O

O

O

O

O

O

O

O

O
O
O

O

O

O

O
O

O

Smoke control

Innovation
and
added values

German university in
Cairo (GUC)
Project Management/
Construction
Management

Project Management
Environmental
Control Systems and
Sustainable Design
Construction
Materials and Quality
Control
Architectural Design
Studio III
Introduction to
Construction
Management

Arid Environments
(optional)

O

Material reuse

Management

Sustainability and
Built Environment

Advanced
Construction
Technology

Green
Pyramid
Aspects

Architectural Design
(4)

British University in
Egypt (BUE)

Vernacular
Architecture
Ecology and
Environmental
Control Systems

Universities
Private
American University in
Cairo (AUC)

Acoustic
comfort
Emission
control
Culture
heritage

O

Innovation

O

O

O

O

O

O O

O

O

O
O

O
O

O

O

O

O
O

O
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Table 4
Relationship matrix between Green Pyramid criteria and public universities Modules (Cairo University).

Water Efficiency

Energy
Efficiency

Sustainab
le Sites

Accessibility
Preservation of
habitat
Site selection
Energy
efficient
appliances
Operation and
maintenance
Renewable
energy sources

Indoor
water use
Landscape
water
reduction
Water leak
prevention

O
O

Materials
resources
Management
IEQ
Innovation
and
added values

O

Innovation

O
O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

Contemporary
Vernacular
Architecture

Humanities in
Architecture

Housing in
Developing
Countries

Feasibility Studies
& Project
management

Architectural
Design (4)

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

Smoke control
Acoustic
comfort
Emission
control
Culture
heritage

Architectural
Criticism & Project
Evaluation

Design &
Development of
Rural
Communities

O

Material reuse
Materials
fabricated on
site
Regionally
produced
material
Access for
lorries
Emission
control
Separate
storage

Environmental
Design & Energy
Conservation

Interior Design

Green
Pyramid
Aspects

Environmental
Design & Control

Universities
Public
Cairo University

O

O

O
O

O
O

O

In Indoor environmental quality aspect, ‘‘Smoke control” is
not covered in BUE modules as well as ‘‘Acoustic comfort” while
they are well covered in Public university. Moreover, ‘‘Emission
control” which is most covered in IEQ aspect, it is covered in design
studio and environmental related modules.

O
O

O

O

Innovation and added values aspect, the ‘‘Culture heritage” is
well covered in vernacular architecture related modules and ‘‘Innovation” is well covered too in the innovation, design studio and
architecture modules.
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3.2. Phase two
In this phase a qualitative and quantitative method took place
by applying a questionnaire and using statistical analysis software
to analyse the survey outcomes. The aim of this phase is to measure the level of awareness of seniors /newly graduate architects
toward designing and constructing sustainable buildings that
match the criteria of Green Pyramid Rating System.
3.2.1. Study area
The study area of this research took place in various places to be
able to cover undergraduate students and working architects. So
for undergraduate students, questionnaires mainly were made in
public and private universities. As for the working architects, the
survey was given to them mainly in architecture firms and in construction sites.
3.2.2. Participants
A total of 104 persons answered the survey which took place
between January and February 2018. The research targeted the
senior architecture students and experience architects with at least
2 years of experience in architecture field. 4 participants were
excluded from the results evaluating process because they were
graduated before establishing the Green Pyramid Rating System
(GPRS) in Egypt. 52 Participants were senior students while 48 participants were experienced architects, the distribution of the participants demographic and general information (gender, work
experience, education level, etc.. . .) are shown in table 5.
3.2.3. Data collection questionnaires
The questionnaire consists of two section. The first section consists of 4 questions regarding the participant personal information:
gender, work experience, level of degree and the name of the university they graduated from as shown in Appendix (A). The second
section of the questionnaire consists of 13 questions regarding the
participants’ understanding and awareness of the parameters of
Green Pyramid Rating System (GPRS). In Section two, 7 questions

were scale rate questions, from 1 to 5 were 5 represent ‘very well
aware’ while 1 represent ‘not at all’, 5 questions were yes/no questions, a sample of the questionnaire is shown in Appendix (A). The
scale was set to evaluate and measure the participant’s awareness
towards the Green Pyramid Rating System (GPRS).
3.2.4. Procedures
The survey was conducted between January and February 2018.
Part of the survey was conducted in architecture drawing studios
of universities, while the other part was in architectural companies. A total of 104 participants completed the survey willingly.
In the results, the answers of 4 participants were excluded from
the results measuring process to bring the total studied number
to 100. Each question was described to them to guarantee they
fully understood each question. The survey has to be distributed
on weekdays not weekends at morning and workhours time.
Before the participants could take part of the survey, they were
asked a few questions first, especially for undergraduate, they were
asked if they were architects or nor? Are they seniors in college or
not?
Statistical software analysis and graph generator ‘SPSS 250 was
used, as well as graphs generated from the questionnaire results
in the form of an excel sheet; to present the outcomes in the form
of graphs and charts.
3.2.5. Results
The results of the study are presented in the form of charts. Each
graph revealed the maximum and minimum response to a certain
aspect to the green pyramid as well as their knowledge and understanding of green pyramid in general.
The following Figs. 2 and 3 - represent the participant awareness level on the seven aspects of the green pyramid using rate
scale from 1 to 5.
Results of Figs. 1 and 2 also shows that the water efficiency
aspect in the Green Pyramid got the highest rating (4-Very well)
in terms of awareness level and ability to design using efficient

Table 5
Personal data regarding the 100 questionnaire participants.
Gender

University him/her graduated from

Type

Percentage

Male

73

Female

27

Private

Number of response

Public

Education degree level

Experience Level

University

Percentage

Degree

Percentage

Category

Percentage

BUE
AUC
GUC
FUE
Ain Shams
Cairo University

53
15
3
5
12
7

Bachelor
Masters
Senior Students

26
12
52

Senior students
Below 3 years
3–5 Years

52
28
17

5–10 Years

3

50
45
40
35
30
25
20
15
10
5
0
Water Efficency
1 (Not at all)

Energy Efficiency
2 (Very little)

3 (Somewhat)

Sustainable Sites
4 (Very well)

Management
5 (Extremely Well)

Fig. 1. Chart of participant percentage towards water efficiency, energy efficiency, sustainable sites and management aspects in green pyramid.
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Number of response

924

50
45
40
35
30
25
20
15
10
5
0
Materials and Resources
1 (Not at all)

Indoor Environmental Quality

2 (Very little)

3 (Somewhat)

Innovation and Added Values

4 (Very well)

5 (Extremely Well)

Fig. 2. Chart of participant percentage towards materials and resources, indoor environmental quality and innovation and added values aspects in green pyramid.

70

Number of response

60
50
40
30
20
10
0
Water Efficiency

Energy Efficiency
Yes
No

Sustainable Sites
Maybe

Management

Fig. 3. Chart of participant percentage towards water efficiency, energy efficiency, sustainable sites and management coverage in high education modules.

water techniques, while the lowest (1-Not at all) is aspect in terms
of knowledge and knowhow ability is innovation and added values.
The following Fig. 3&4 represents the coverage of the seven
green pyramid aspects in architecture department modules in different universities using chart and yes/no answers. A ‘‘maybe”
answer is added so if the participant not certain of his/her answer.
Figs. 3 & 4 revealed that the energy efficiency, materials and
resources aspects in Green Pyramid are the most covered aspects
in high education institution modules. While the other 5 aspects
in Green Pyramid (Management, Innovation and added values, Sus-

tainable sites, indoor environmental quality and water efficiency)
are not well covered in high education institution modules
The following Figs. 5–9 represents the participant awareness
level on different criteria inside the seven green pyramid aspects
using rate scale from 1 to 5.
The above Figs. 5, 6, 7, 8 & 9 shows that the thermal comfort
aspect in inner spaces is the highest consideration to integrate in
the design among the other four criteria, on the other hand, the
lowest design consideration is the preservation of natural habitat
through design.
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Fig. 4. Chart of participant percentage towards materials and resources, indoor environmental quality and innovation and added values coverage in high education modules.
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Fig. 5. Chart of participant’s ability towards the reduction of water use through design.
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Fig. 6. Chart of participant’s awareness towards the different types of renewable energy.
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Fig. 7. Chart of participant’s consideration towards the accessibility of construction site through design.
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Fig. 8. Chart of participant’s consideration towards preservation of natural habitat through design.
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Fig. 9. Chart of participant’s consideration towards the thermal comfort in inner spaces in the design.

4. Conclusion
With Egypt preceding to sustainable development environment
through its latest ‘sustainable development Strategy Egypt’s Vision
20300 , tools and methods are becoming crucial in achieving the
strategy’s objectives, Green Pyramid is a step for Egypt and Egyptian architects towards a sustainability, implementing such a system into design projects will be a big leap forward towards
achieving holistic sustainable environment, however as the results
of the research methods shows, there is lack of knowledge or
awareness by architects towards certain elements, principles and
criteria when it comes to Green Pyramid. There is a direct relationship between sustainable development of a country and green
building assessment systems. Building rating systems encourages
and promote the development of sustainable construction and
design, which leads to mitigate the climate change and ensure
social, environmental and economic sustainability. The advantage
of sustainable Design and construction through a green building
assessment system would have paybacks on three stages; (1)
human level benefits, (2) Country level benefits, and (3) global
level benefits. The Green Building Market in Egypt requires the
establishment of various green building rating systems with various features and benefits. According to NAQAAE (National authority to ensure the quality of education and accreditation) architects
should be able by the time of their graduates to approach and solve
design problems in a sustainable manner, and that was before the
founding of Green Pyramid, the concept of sustainability did not
start with Green Pyramid, it was there long before that, chances
of natural disasters is increasing as time goes on, and in order for
the people to do their part, certain tasks are approached in a sustainable manner to reduce negative effects on the environment.
Public and private high education institutions is following the education standards of NARS, which was published in 2009, two years
before the establishment of Green Pyramid, NARS should upgrade
its standards to be able to create a sustainable future, an integration between Green Pyramid and NARS will help in increasing
the awareness and knowledge of the principles of the Green Pyramid. High education system as stated in the sustainable development strategy Egypt’s vision 2030, is facing a problem of
integration between market need and high education [23].
Appendix A. Supplementary material
Supplementary data to this article can be found online at
https://doi.org/10.1016/j.asej.2019.08.003.
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